Correlation of thrombin-induced glycoprotein V hydrolysis and platelet activation.
To assess the possibility that hydrolysis of the platelet surface thrombin substrate, glycoprotein V, is a necessary step in thrombin-induced platelet activation, thrombin-catalyzed hydrolysis of glycoprotein V was correlated with thrombin-induced platelet activation. Hydrolysis of tritium-labeled glycoprotein V on washed human platelets was measured by the appearance of a labeled supernatant fragment, and platelet activation was measured as secretion of ATP. Hydrolysis of glycoprotein V was linear with respect to both thrombin concentration and time of incubation. The extent of platelet activation was correlated with the rate of hydrolysis but not with the amount hydrolyzed. Maximum platelet activation could be obtained with thrombin treatments resulting in hydrolysis of as little as 4% of glycoprotein V per min. Glycoprotein V was partially removed from platelets by pretreatment with either platelet calcium-dependent protease or chymotrypsin. The rate of thrombin-catalyzed hydrolysis of the remaining glycoprotein V from these pretreated platelets was as little as 1.5% the rate from control platelets, but there was no impairment of the extent of platelet activation. Thus, these protease-pretreated platelets compared with control platelets showed a different correlation of glycoprotein V hydrolysis with platelet activation. Glycoprotein V was also partially removed by pretreatment of prostacyclin-inhibited platelets with thrombin. After removal of thrombin and prostacyclin, these platelets were desensitized to subsequent activation by thrombin. Incubation of desensitized platelets with nonsaturating levels of thrombin led to less than 25% of the activation seen with control platelets but to a slightly greater hydrolysis of glycoprotein V. Thus, the desensitization to thrombin was not due to loss of ability of the activating thrombin to hydrolyze glycoprotein V. These results do not exclude a role for glycoprotein V as a component of the platelet thrombin receptor, but they indicate that there is no simple relationship between thrombin-induced hydrolysis of glycoprotein V and platelet activation.